Decreased cysteine uptake by EAAC1 gene deletion exacerbates neuronal oxidative stress and neuronal death after traumatic brain injury.
Excitatory amino acid carrier type 1 (EAAC1), a high-affinity glutamate transporter, can expend energy to move glutamate into neurons. However, under normal physiological conditions, EAAC1 does not have a great effect on glutamate clearance but rather participates in the neuronal uptake of cysteine. This process is critical to maintaining neuronal antioxidant function by providing cysteine for glutathione synthesis. Previous study showed that mice lacking EAAC1 show increased neuronal oxidative stress following transient cerebral ischemia. In the present study, we sought to characterize the role of EAAC1 in neuronal resistance after traumatic brain injury (TBI). Young adult C57BL/6 wild-type or EAAC1 (-/-) mice were subjected to a controlled cortical impact model for TBI. Neuronal death after TBI showed more than double the number of degenerating neurons in the hippocampus in EAAC1 (-/-) mice compared with wild-type mice. Superoxide production, zinc translocation and microglia activation similarly showed a marked increase in the EAAC1 (-/-) mice. Pretreatment with N-acetyl cysteine (NAC) reduced TBI-induced neuronal death, superoxide production and zinc translocation. These findings indicate that cysteine uptake by EAAC1 is important for neuronal antioxidant function and survival following TBI. This study also suggests that administration of NAC has therapeutic potential in preventing TBI-induced neuronal death.